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area in coronary artery bypass operations i theoretically 
the best procedure, 
Regarding indications for use of bilateral ITAs, our 
opinion on age limit differs from Dr. Puig's. Our age limit 
for bilateral ITAs is 75 years in Japan, because the average 
life span in Japan is 80 years. We assume that it is shorter 
in Brazil. 
Since publishing our report in the Journal, we have 
continued to use this technique for selected patients. The 
total number of patients o treated as of November 28, 
1996, is 215. Excellent long-term patency of the right ITA 
grafts via the transverse sinus in Dr. Puig's experience 
reinforces our results and gives us confidence in using this 
method. 
Koji Ueyarna, MD 
Ryuzo Sakata, MD 
Department of Cardiovascular Surgery 
Kumamoto Central Hospital 
1-16-1 Shinyashiki 
Kumamoto 862, Japan 
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Early tracheal extubation after coronary artery 
bypass grafting 
To the Editor: 
We read with great interest he report by Cheng and 
colleagues 1 about early versus conventional tracheal extu- 
bation after coronary artery bypass grafting. This subject is 
of great importance in areas in which resources are 
limited. 
In July 1976 we z published our first article on early 
extubation in general cardiac surgery. In support of early 
extubation after valve replacement, Midell and associates 3 
in 1974 published their experience with 100 cases, and 
Barash and coworkers 4 of Yale University, in 1980, 
showed that only 4% of patients undergoing pediatric 
cardiac operations required reintubation. In August of 
1980, in a thesis to become professor of surgery at the 
University of Cearfi Medical School, Juc~ 5 reported the 
results in 105 patients undergoing coronary bypass graft- 
ing who were subjected to early extubation and 20 patients 
who were extubated in the operating room. Nowadays, if 
patients have had mild body hypothermia (30 ° to 34 ° C) 
during perfusion, we prefer to extubate them 1 to 4 hours 
after arrival in the postoperative intensive care unit. The 
beneficial effects of early extubation on ventricular per- 
formance were demonstrated in 1988 by the group from 
Duke University. 6 
We appreciate the work of the group from the Toronto 
Hospital because their subject is of great importance in 
undeveloped areas like ours in northeast Brazil. 
Regis Jucd, MD, FACS 
Professor of Surgery 
University of Ceard 
Leny Monte 
Anesthesiology 
Casa de Saftde Sg~o Raimundo 
Cear6, Brazil 
Reply to the Editor: 
I would like to thank Jucfi and Monte for their interest 
and support of our prospective, randomized, controlled 
trial on morbidity outcome in early versus conventional 
tracheal extubation after coronary artery bypass graft 
operations. 1 As correctly indicated in their letter, the 
practice of early tracheal extubation in cardiac surgery is 
even more important in places with limited resources in 
this time of cost containment and environment. As a 
matter of fact, we 2 have recently published a comprehen- 
sive cost study of early tracheal extubation in patients 
undergoing coronary bypass, including preoperative heart 
catheterization costs, physician fees, and all departmental 
costs from patient admission to discharge from the hospi- 
tal. This study demonstrated that early tracheal extubation 
significantly reduces the cost of coronary artery bypass 
grafting by reducing the variable costs in the intensive care 
unit, reducing the length of stay in the intensive care unit, 
and reducing the postoperative hospital stay. This cost 
study further emphasizes that early extubation in these 
patients does not increase the postoperative morbidity or 
the cost of postoperative complications, as major postop- 
erative complications were indeed very costly as docu- 
mented. 2 On the subject of resource use, early tracheal 
extubation resulted in fewer cancellations of cardiac op- 
erations by improving the use of the intensive care unit 
and allowed an increase in the caseload of cardiac surgery. 
I congratulate Jucfi and colleagues 3 on their earlier work 
and insight on early extubation i  cardiac surgery. As indi- 
cated in our morbidity article, anot only has the routine use 
of prolonged controlled ventilation in patients undergoing 
cardiac operations been standard practice for the past three 
decades, but early tracheal extubation i these patients i  not 
new. Cost containment and efficient resource use force the 
pendulum back to the debate of early tracheal extubation i
patients undergoing cardiac operations. As we indicated in 
our morbidity article, 1 most of these earlier studies were 
observational studies, case reports, and retrospective r views 
with minimal outcome measurements. The most common 
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outcome measurements were mortality and reintubation 
rates. For example, Midell and coworkers, 4 in 1974, studied 
100 cases of valve replacement surgery. This observational 
study measured morbidity with ventilator use and mortality. 
They appeared to have had a very high morbidity rate with a 
10% tracheotomy rate and an 11% mortality rate. In such a 
study design, it is difficult to investigate the cause and effect 
that the delay in the use of the ventilator may have contrib- 
uted to the death of some patients, because several patients 
who died were not given ventilatory support until a period of 
several hours to several days after completion of the opera- 
tion. 4 As a result, morbidity and cost benefit issues of early 
versus late extubation in cardiac surgery continue to be 
debated, because the earlier studies had study design prob- 
lems, small sample sizes, insufficient outcome measure- 
merits, and no control groups. 
We therefore undertook this prospective, randomized, 
controlled clinical trial to evaluate the morbidity out- 
comes and safety of early tracheal extubation to late 
extubation in patients undergoing coronary artery bypass 
grafting. Our comprehensive outcome measurements in- 
cluded the following: 
l. Cardiac morbidity outcome: myocardial ischemia, 
myocardial infarction, catecholamines stress response, 
and hemodynamie measurements 
2. Ventilatory morbidity: apnea and respiratory pat- 
terns, arterial blood gases, alveolar-arterial gradient, and 
intrapulmonary shunting and oxygen consumption 
3. Atelectasis, awareness, cognitive functions, and other 
major morbidity outcome and mortality. 1 
Davy Cheng, MD 
Division of Cardiac Anesthesia 
The Toronto Hospital 
University of Toronto 
585 University Dr.--BW 4-646 
Toronto, Ontario M5G 2C4, Canada 
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The safety of peritoneal drainage and dialysis 
after eardiopulmonary bypass in children 
To the Editor." 
We read with interest he article by Werner and asso- 
ciates I concerning the use of peritoneal dialysis in chil- 
dren after cardiopulmonary b pass, and the subsequent 
commentaries byJonas and Mee. 1 Although it is true that 
no controlled studies have been conducted in the use of 
elective peritoneal drainage after cardiac surgery, we do 
not agree with Jonas that this technique necessarily has a 
high risk of complications. The article by Werner's group 
focused on patients in whom renal failure developed after 
surgery. They studied the benefits and complications of 
peritoneal dialysis via a percutaneously placed peritoneal 
catheter. We offer our recent experiences on this subject. 
At King Faisal Specialist Hospital and Research Cen- 
tre, we routinely insert a Dacron-cuffed silicone rubber 
Tenckhoff peritoneal dialysis catheter (.Pediatric Tenck- 
hoff catheter. 37 cm, Quinton Instrument Company, Both- 
ell. Wash.) via a subcutaneous tunnel in the following 
groups of pediatric patients undergoing cardiopulmonary 
bypass: any patient aged less than 4 weeks or older 
patients weighing less than 3.5 kg, patients at high risk for 
the development of right ventricular failure (e.g., condi- 
tions associated with severe pulmonary hypertension), 
after total cavopulmonary connection, and patients with 
poor myocardial function despite optimal surgical repair. 
Postoperatively, the catheter isattached to a closed system 
for peritoneal drainage or dialysis (PD-paed-System, Fre- 
senius AG. Bad Homburg, Germany). 
Our perfusion protocol involves a proportionate r duc- 
tion in bypass flow rates (at a hematocrit value of 25% to 
30%) as core temperature falls, adjusted to achieve a 
mean systemic arterial pressure of 30 to 40 mm Hg and 
normal venous oxygen saturation. Hemofiltration is rou- 
tinely used. including modified ultrafiltration in every 
case. Despite this we continue to see evidence of capillary 
leak syndrome in high-risk patients. 
The catheter is used to drain peritoneal fluid, which 
would otherwise accumulate as a result of capillary leak. If 
oliguria develops despite optimizing volume status and 
myocardial function, low-volume peritoneal dialysis (10 
ml/kg cycled each hour) is commenced in an attempt o 
prevent or treat significant fluid accumulation. We have 
found this technique to be simple, safe, and effective. 
Between September 14, 1996, and April 30, 1997. 329 
neonatal and pediatric patients underwent cardiopulmo- 
nary bypass for correction or palliation of congenital heart 
disease, with 11 deaths (3.3%). Tunneled peritoneal dial- 
ysis catheters were inserted during the operation in 87 
(26%) patients, aged 5 days to 12 years (mean age 15.5 
months). The mortality in this group was 10 (11.4%). In 
two of 87 (2.2%) patients, positive cultures developed 
from the dialysate. Both of these were in children who had 
fatal multiple organ failure, sepsis in multiple sites, and 
who required peritoneal dialysis for more than 2 weeks. In 
no other case was the cause of sepsis, renal failure, or 
death attributable to the technique of peritoneal drainage 
or dialysis. 
We believe that this approach to peritoneal drainage 
and ease of commencing dialysis has simplified fluid. 
respiratory, and cardiovascular therapy and is without 
significant risks. Our technique of using a subcutaneous 
tunnel with a cuffed peritoneal dialysis catheter provides a
watertight seal in those patients who require dialysis. We 
believe that this is also the major factor for our low 
infection rate, 2 along with the use of a closed irrigation/ 
